Preparation for Derivatives of O for Model 2
For notational simplicity, we denote
Derivative with respect to σ 1
Derivative with respect to σ 2
Derivative with respect to A
Derivative with respect to B
where
(tr[·] stands for trace; E ij is the single-entry matrix: 1 at (i, j) and 0 elsewhere.) We speed up this calculation by exploiting sparsity of E ij and tr [·] . (The following equation uses Einstein summation convention to better illustrates the idea.)
Therefore,
= 2σ
Derivative with respect to C
Derivative with respect to W
Proof of Theorem 1
Before giving the formal proof for Theorem 1, we first introduce Lemma 1, which follows from the definition of matrix inverse.
Here we provide a more general proof, which can be modified to derive more involved cases. Proof 1 We denote
that is,
By Lemma 1, we have 
